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Introduction 
There is a strong need for cheap, compact sensing systems, 
with a low detection limit and high resolution for applications 
in the bio-chemical domain (e.g. food processing), and the 
mechanical domain (displacement detection). Integrated 
optics (IO) sensors are excellent candidates to fulfill these 
needs and they have shown already to be commerciable. 
The IO sensor research of the IOMS group focuses on 
improving the sensor performance in novel devices, as well 
as to apply these sensors in arrays for multi-sensing 
purposes.  
 
Materials and Technology 
IO sensing devices are fabricated using 
• SiON technology (offering an index range of 1.45-2) as 
well as 
• functional materials, like ZnO and polymers (EO 
modulation) and 
• receptor materials, selective for a target molecule;  
• for bio-sensing micro fluidic systems are applied.  
Structuring of optimized waveguiding structures takes place 
with photo-lithographical processes.  
Since recently, also material modifications due to 
femtosecond light pulses are used for waveguide definition, 
enabling 3D architectures (cooperation with among others 
Politecnico di Milano, LioniX, and Zebra within EU project, 
HIBISCUS).  
 
 
 
 
Overview of recent and running projects  
In the recent past a number of different sensing set-ups 
have been investigated for applications in bio-sensing and 
also for the detection of moving (MEMS) parts. A few of 
these are:  
• A Mach-Zehnder Interferometer (MZI) with high accuracy 
owing to serrodyne EO modulation. The index resolution is 
810nδ −≈ , corresponding to a thickness resolution of 
0.01pmhδ ≈ . The principle is commercialized by 
OptiSense BV.  
• A MZI with membrane waveguides for a large evanescent 
field for the read-out of moving parts (gyroscope) 
• A segmented waveguide sensor for bulk index sensing:  
 
 
Running projects focus on compact devices, with high 
resolution and suitable for multi-sensing purposes, like:  
 
• A MZI with spiral lay out having a large interaction 
length and a small footprint:  
 
 
 
 
 
 
 
 
• Slow-light ring-resonator based sensor with MZI-like 
read-out:  
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• Compact slow-light sensors on the basis of photonic 
crystals and grated waveguides  
 
Future projects  
Future project will focus on:  
• Application of (cheap) disposable sensing elements 
• Accurate displacement sensors (accelerometer) 
• IO photo-acoustic devices 
 
Application fields  
The main application fields of discussed sensing platforms 
are:  
• Health-care (diagnostics, e.g. virus detection)  
• Food and feed processing  
• Pollution control in for example water 
• Trace-gas detection 
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Due to the lay-out, the sensor 
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